Thoracic gas volume measurements in paralyzed mice.
We have previously measured thoracic gas volume (VTG) in spontaneously breathing mice using a whole body plethysmograph and have now extended our technique to allow for V(TG) measurements during paralysis. BALB/c mice were anesthetized and placed in a body-box and ventilated via a tracheostomy cannula through the box wall. Box pressure (Pb) and tracheal pressure (Pao) were measured during spontaneous breathing, and again after paralysis while mechanically compressing the chest. V(TG) was much larger after paralysis (0.49+/-0.06 ml, positive end-expiratory pressure = 2 cmH2O) when compared with spontaneous breathing (0.31+/-0.01 ml). External chest compression produced looping in the plots of Pb versus Pao that was attributable to gradual changes in Pb upon release of the mechanical chest compression and had the character of thermal transients. Under the assumption that the rate of heating of the air in the chamber was proportional to the pressure applied to the animal's chest, and that any increase in air temperature was dissipated by heat absorption by the chamber walls, we developed an algorithm that corrected for the thermal events. This yielded similar results for V(TG) (0.30+/-0.02 ml) as obtained during spontaneous efforts. Our method may prove particularly useful when paralysis is required for the precise measurement of lung mechanics.